Vascular architecture and microenvironmental parameters in human squamous cell carcinoma xenografts: effects of carbogen and nicotinamide.
A better understanding of the vascular architecture and the microenvironmental parameters (VAMP) will allow the identification of tumours that can be more effectively treated by intensified fractionated radiotherapy or modifiers of blood flow and oxygenation or combinations of these approaches. Proliferation (BrdUrd), vascular architecture (endothelial marker), perfusion (Hoechst 33342) and oxygenation (NITP) were studied in two human laryngeal squamous cell carcinoma tumour lines grown as xenografts in nude mice. The effects of carbogen and nicotinamide on these parameters were evaluated. Carbogen treatment resulted in a decrease of the number of perfused blood vessels from 66% to 55% in one of the two tumour lines. In this tumour line nicotinamide prevented this reduction of tumour blood flow by carbogen. In both tumour lines the labelling index (LI) decreased after treatment with carbogen for 1 h, from 11-13% to 5-7%. Both tumour lines showed a drastic reduction of hypoxia by carbogen alone or by carbogen plus nicotinamide. In both laryngeal squamous cell carcinoma xenograft tumour lines carbogen was very effective in reducing diffusion limited hypoxia. Only in one of the two tested tumour lines carbogen also caused a reduction of tumour blood perfusion, which could be compensated for by nicotinamide. In addition, carbogen reduced tumour cell proliferation. The fact that differences in response to nicotinamide and carbogen were observed and that they can be studied in vivo provides a basis for further development of a 'predictive profile' which will guide the clinician to select the optimal treatment for individual patients or groups of patients.